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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
06/30/2008 has been entered. 

Claim Objections 

2. Claim 14 is objected to under 37 CFR 1 .75(c), as being of improper dependent 
form for failing to further limit the subject matter of a previous claim. Applicant is 
required to cancel the claim(s), or amend the claim(s) to place the claim(s) in proper 
dependent form, or rewrite the claim(s) in independent form. In claim 14, the applicants 
recite, "...where the surface impurity level is not greater than the bulk impurity level". 
However, claim 1 , recites that the surface of the CVD SiC has "...a surface impurity level 
not greater than 2 times a bulk impurity level". 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 



(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1,4-6, 8, 9, 14-19 and 21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable overThilderkvist et al. (U.S. 6,277,194 B1, hereinafter Thilderkvist) in view 
of Kumar (U.S. 2003/01 98749 A1 ). 

In reference to claims 1 , 4-6, 14 and 19, Thilderkvist teaches a semiconductor 
processing component comprising silicon carbide (SiC), wherein an outer surface of 
said component consist of a coated layer of SiC, and wherein said coated layer is 
treated to reduce the amount of contaminants thereon and therein said SiC layer, and 
wherein said SiC component is a SiC reaction chamber component, a susceptor, wafer 
lift pins, or any other surfaces that will be in either direct or close contact with the wafer 
during process, for example (Thilderkvist, column 3, line 41 - column 5, line 1 1 ). 

Thilderkvist fails to disclose wherein said coated SiC is a CVD-SiC. 

However, Kumar teaches a semiconductor processing component comprising a 
coated CVD-SiC on a substrate comprising silicon impregnated, sintered SiC, wherein 
an outer surface portion of the component consists essentially of CVD-SiC and wherein 
said CVD-SiC is clean (Kumar, [0009], [0023] and [0030]). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to combine the teachings of Thilderkvist and Kumar to 
enable the SiC component according to the teachings of Kumar because the selection 
of a known material based on its suitability for its intended use supported a prima facie 
obviousness. See MPEP 2144.07. 
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The combined teachings of Thilderkvist and Kumar disclose wherein said SiC is 
a treated SiC to a desired level of purity (Thilderkvist, column 5, lines 12-18), but fail to 
expressly disclose wherein said CVD-SiC has a surface impurity level that is not greater 
than two times a bulk impurity level when the bulk impurity level is measured at a depth 
of at least 3 urn from an outer surface of the outer surface portion. 

However, the selection of the claimed impurity concentration is obvious because 
it is a matter of determining optimum process condition by routine experimentation with 
a limited number of species to obtain a CVD-SiC with a desired level of purity, and 
furthermore because both, Thilderkvist and Kumar are directed to a semiconductor 
component having reduced impurity levels. Therefore, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to use the combined 
teachings of Thilderkvist and Kumar to arrive at the claimed invention. 

In reference to claims 8 and 9, the combined teachings of Thilderkvist and Kumar 
substantially teach all aspects of the invention but fail to expressly disclose wherein the 
CVD-SiC layer has a thickness within a range of about 1 0 to about 1 ,000 urn, and 
wherein the CVD-SiC layer has a thickness within a range of about 10 to 1000 urn. 

However, one of ordinary skill in the art would have been led to the recited 
dimensions through routine experimentation and optimization to obtain a desired coated 
semiconductor component. Applicant has not disclosed that the dimensions are for a 
particular unobvious purpose, produce an unexpected result, or are otherwise critical, 
and it appears prima facie that the process would possess utility using another 
dimension (page 10, [0035] - page 11, [0036]). Indeed, it has been held that mere 
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dimensional limitations are prima facie obvious absent a disclosure that the limitations 
are for a particular unobvious purpose, produce an unexpected result, or are otherwise 
critical. See, for example, In re Rose, 220 F.2d 459, 105 USPQ 237 (CCPA 1955); In re 
Rinehart, 531 F.2d 1048, 189 USPQ 143 (CCPA 1976); Gardner v. TEC Systems, Inc., 
725 F.2d 1338, 220 USPQ 777 (Fed. Cir. 1984), cert, denied, 469 U.S. 830, 225 USPQ 
232 (1984); In re Dailey, 357 F.2d 669, 149 USPQ 47 (CCPA 1966). See also MPEP 
2144.04(IV)(B). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use the combined teachings of Thilderkvist and Kumar 
to arrive at the claimed invention. 

In reference to claims 15-18, the combined teachings of Thilderkvist and Kumar 
teach wherein contaminants within the semiconductor components include iron (Fe), 
copper (Cu) and nickel (Ni), for example (Thilderkvist, column 2, lines 31 - 45), but fail 
to disclose wherein the bulk impurity level is not greater than 1x1 0 17 atoms/ccFe and not 
greater than 1x10 15 atoms/ccCr. However, the selection of the impurity level range is 
obvious because it is a matter of determining optimum process condition by routine 
experimentation with a limited number of species to obtain a desired cleaned SiC 
surface, and furthermore, because Thilderkvist and Kumar are directed to a 
semiconductor component having reduced metal impurity levels on its surface. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use Thilderkvist in view of Kumar to arrive at the claimed 
invention. 
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In reference to claim 21, the combined teachings of Thilderkvist and Kumar 
dislcose wherein the component is machined in an early stage of the manufacturing 
process (Kumar, [0029]). 

The combination of Thilderkvist and Kumar fail to expressly disclose wherein the 
component is machined prior to treatment to provide said surface impurity level. 
However, a "product by process" claim is directed to the product per se, no matter how 
said product was made. See In re Thorpe et al. , 227 USPQ 964 (CAFC, 1985) and the 
related case law cited therein which makes it clear that it is the final product per se 
which must be determined in a "product by process" claim, and not the patentability of 
the process, and that, as here, an old or obvious product produced by a new method is 
not patentable as a product, whether claimed in "product by process" claims or not. As 
stated in Thorpe, even though product-by-process claims are limited by and defined by 
the process, determination of patentability is based on the product itself. In re Brown, 
459 F.2d 531, 535, 173 USPQ 685, 688 (CCPA 1972); In re Pilkington, 411 F.2d 1345, 
1348, 162 USPQ 145, 147 (CCPA 1969); Buono v. Yankee Maid Dress Corp., 77 F.2d 
274, 279, 26 USPQ 57, 61 (2d. Cir. 1935). Note that Applicant has burden of proof in 
such cases as the above case law makes clear. 

5. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Thilderkvist ('1 94) in view of Kumar (749) as applied to claims 1 , 4-6, 8, 9, 1 4-1 9 and 21 
above, and further in view of Buckley et al. (U.S. 6,488,497 B1 , hereinafter Buckley). 
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The combined teachings of Thilderkvist and Kumar disclose wherein said SiC 
component is a SiC reaction chamber component, a susceptor, wafer lift pins, or any 
other surfaces that will be in either direct or close contact with the wafer during process, 
for example (Thilderkvist, column 3, line 41 - column 5, line 1 1 ). 

The combination of Thilderkvist and Kumar fail to dislcose wherien the substrate 
comprises recrystallized SiC impregnated with elemental silicon. 

However, Buckley discloses wafer boats used for the manufacture of 
semiconductor components, wherein said wafer boats are conventionally made of 
recrystallized SiC impregnated with elemental silicon (Buckley, column 2, lines 40 - 53). 

It would have been within the scope of one of ordinary skill in the art to combine 
the teachings of Thilderkvist and Kumar to enable the component of Thilderkvist and 
Kumar according to the teachings of Buckley because one of ordinary skill in the art at 
the time the invention was made would have been motivated to look to alternative 
suitable components in Thilderkvist and Kumar and art recognized suitability for an 
intended purpose has been recognized to be motivation to combine (MPEP 2144.07) 
and because the combination of Thilderkvist and Kumar are open to components having 
surfaces in either direct or close contact with the wafer during process, for example 
(Thilderkvist, column 3, line 41 - column 5, line 1 1 ). The "Fact that claimed combination 
of elements was "obvious to try" might show that such combination was obvious under 
35 U.S.C. §103, since, if there is design need or market pressure to solve problem, and 
there are finite number of identified, predictable solutions, person of ordinary skill in art 
has good reason to pursue known options within his or her technical grasp, and if this 
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leads to anticipated success, it is likely product of ordinary skill and common sense, not 
innovation". 82 USPQ2d 1385 KSR International Co. v. Teleflex Inc. 

Therefore, the combined teachings of Thilderkvist, Kumar and Buckley disclose a 
substrate comprising recrystallized SiC impregnated with elemental silicon. 

6. Claims 10 and 11 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Thilderkvist ('194) in view of Kumar (749) as applied to claims 1, 4-9, 14-19 and 21 
above, and further in view of Bosch (U.S. 6,890,861 B1). 

The combined teachings of Thilderkvist and Kumar substantially teach all 
aspects of the invention including forming the semiconductor component using a 
sintering process (Kumar, [0009], [0023] and [0030]), but fail to disclose wherein said 
components are formed by a CVD process. 

However, Bosch teaches silicon carbide components or silicon carbide/silicon 
components such as liners, process tubes, paddles and boats, formed by either 
sintering and/or CVD processes (Bosch, column 3, lines 32 - 38). 

It would have been within the scope of one of ordinary skill in the art to combine 
the teachings of Thilderkvist and Kumar to enable the components of Thilderkvist and 
Kumar to be formed according to the teachings of Bosch because one of ordinary skill in 
the art at the time the invention was made would have been motivated to look to 
alternative suitable methods of forming the disclosed components of Thilderkvist and 
Kumar and art recognized suitability for an intended purpose has been recognized to be 
motivation to combine. MPEP 2144.07. 
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7. Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Thilderkvist ('194) in view of Kumar (749) and Goldstein et al. (U.S. 5,494,439, 
hereinafter Goldstein). 

Thilderkvist teaches a semiconductor processing component comprising silicon 
carbide (SiC), wherein an outer surface of said component consist of a coated layer of 
SiC, and wherein said coated layer is treated to reduce the amount of contaminants 
thereon and therein said SiC layer, and wherein said SiC component is a SiC reaction 
chamber component, a susceptor, wafer lift pins, or any other surfaces that will be in 
either direct or close contact with the wafer during process, for example (Thilderkvist, 
column 3, line 41 - column 5, line 1 1 ). 

Thilderkvist fails to disclose wherein said coated SiC is a CVD-SiC. 

However, Kumar teaches a semiconductor processing component comprising a 
coated CVD-SiC on a substrate comprising silicon impregnated, sintered SiC, wherein 
an outer surface portion of the component consists essentially of CVD-SiC and wherein 
said CVD-SiC is clean (Kumar, [0009], [0023] and [0030]). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to combine the teachings of Thilderkvist and Kumar to 
enable the SiC component according to the teachings of Kumar because the selection 
of a known material based on its suitability for its intended use supported a prima facie 
obviousness. See MPEP 2144.07. 
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The combined teachings of Thilderkvist and Kumar disclose wherein said SiC is 
a treated SiC to a desired level of purity (Thilderkvist, column 5, lines 12-18), but fail to 
expressly disclose wherein said CVD-SiC has a surface impurity level that is not greater 
than two times a bulk impurity level when the bulk impurity level is measured at a depth 
of at least 3 urn from an outer surface of the outer surface portion. 

However, the selection of the claimed impurity concentration is obvious because 
it is a matter of determining optimum process condition by routine experimentation with 
a limited number of species to obtain a CVD-SiC with a desired level of purity, and 
furthermore because both, Thilderkvist and Kumar are directed to a semiconductor 
component having reduced impurity levels. Therefore, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to use the combined 
teachings of Thilderkvist and Kumar to arrive at the claimed invention. 

The combined teachings of Thilderkvist and Kumar substantially teach all 
aspects of the invention but fail to disclose wherein the SiC component comprises a 
wafer boat. 

However, Goldstein (Figs. 1-3) teaches a semiconductor processing component 
comprising an ultraclean SiC surface, wherein said outer surface portion of the 
component is free from metal impurities, wherein said surface is cleaner than an interior 
bulk of said semiconductor component, and wherein said metal impurities comprise 
aluminum, sodium and iron (Goldstein, column 2, line 47 - column 8, line 7), and 
wherein said component may include boats, cantilevers, tubes, liners, pedestals and 
pins (Goldstein, column 3, lines 2 - 4). 
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It would have been within the scope of one of ordinary skill in the art to combine 
the teachings of Thilderkvist and Kumar to enable the components of Thilderkvist and 
Kumar according to the teachings of Goldstein because one of ordinary skill in the art at 
the time the invention was made would have been motivated to look to alternative 
suitable components in Thilderkvist and Kumar and art recognized suitability for an 
intended purpose has been recognized to be motivation to combine (MPEP 2144.07) 
and because the combination of Thilderkvist and Kumar are open to components having 
surfaces in either direct or close contact with the wafer during process, for example 
(Thilderkvist, column 3, line 41 - column 5, line 1 1 ). The "Fact that claimed combination 
of elements was "obvious to try" might show that such combination was obvious under 
35 U.S.C. §103, since, if there is design need or market pressure to solve problem, and 
there are finite number of identified, predictable solutions, person of ordinary skill in art 
has good reason to pursue known options within his or her technical grasp, and if this 
leads to anticipated success, it is likely product of ordinary skill and common sense, not 
innovation". 82 USPQ2d 1385 KSR International Co. v. Teleflex Inc. 

Response to Arguments 

8. Applicants' arguments filed 06/30/2008 have been fully considered but they are 
not persuasive. 

Applicants argue, "...While the prior art indeed teaches purification of an outer 
surface of a semiconductor component, purification is carried out by use of a sacrificial 
layer, in which a sacrificial layer is deposited on the component to undergo purification, 
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followed by diffusion of impurities into the sacrificial layer and removal of the sacrificial 
layer. Diffusion is carried out by short (several minutes) of heat treatment. Essentially, 
the prior art teaches use of sacrificial layers to collect or "getter" contaminants from an 
outer surface of a SiC component. Applicants have discovered that such gettering 
processes are ineffective to purify processing components to the impurity level claimed, 
notably, at 2X the bulk impurity level and below. ..While Applicants note that Thilderkvist 
et al. make passing reference to repeated cleaning, such repeated cleaning steps do 
not result in the claimed impurity level according to Applicants' technical studies. At 
best, Thilderkvist et al. merely suggest or invite one of ordinary skill in the art to repeat 
the described process to achieve the desired purity; nevertheless, the described 
technology of use of a sacrifical layer to getter impurities is fundamentally inferior 
technology relative to the use of a material substractive process to enhance surface 
impurity...". 

In response to the applicants' arguments, Thilderkvist teaches a semiconductor 
processing component comprising silicon carbide (SiC), wherein an outer surface of 
said component consist of a coated layer of SiC, and wherein said coated layer is 
treated to reduce the amount of contaminants therein, and wherein said SiC component 
is a SiC reaction chamber component (Thilderkvist, column 3, line 41 - column 5, line 
1 1 ). The applicants assert that Thilderkvist fail to disclose a level of cleanliness of the 
silicon carbide layer. But as the applicants point out Thilderkvist is open to perform the 
cleaning process several times until a desired cleaned SiC surface is obtained 
(Thilderkvist, column 5, lines 12 - 55). 
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Furthermore, according to the declaration under 37 C.F.R. §1 .1 32, filed on 
06/30/2008, the applicants perform an experiment equivalent to the process disclosed in 
Thilderkvist (See page 4 of the declaration). The experiment performed by the 
applicants form a single layer over a SiC component, and wherein the experiment is 
performed for 12 hours, which according to the declaration, is equivalent to 360 cycles 
of the process of Thilderkvist (See page 4 of the declaration). However, the process of 
Thilderkvist that results in the semiconductor component requires continuously forming 
a layer, getter impurities from the SiC component, removing said layer, and repeating 
these steps until a desired level of purity is achieved. The process described in the 
affidavit is not performed according to the teachings of Thilderkvist and therefore, the 
results obtained are not seen to be equivalent to 360 cycles of the Thilderkvist process 
as argued. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JULIO J. MALDONADO whose telephone number is 
(571 )272-1 864. The examiner can normally be reached on Mon-Fri, 8:00 A.M. -4:00 
P.M.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Smith can be reached on (571)-272-1907. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Julio J. Maldonado/ 
Art Unit 2823 

/J. J. M./ 
Art Unit 2823 



